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COMPLETE SPECIFICATION 
Improved Front Suspension System for Motor Vehicles 




We, Adam Opel Aictjengesellschaft, a 
German Company, of Russelsheim am Main, 
Germany, do hereby declare the invention, 
for which we pray that a patent may be 
5 granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The invention relates to front wheel sus- 
pensions for motor vehicles, in which the 
10 wheels are mounted by upper and lower 
transverse links and are' sprung with respect 
to the vehicle frame by means of unguided 
helical springs. 

The main object of the invention is to sim- 
15 P Hf y tn . e mounting of such constructions. 

The invention makes it possible to reduce 
the number of parts to a minimum, and to 
diminish the cost of assembly and also the 
number of working operations. Furthermore, 
20 due to the arrangement and formation of 
resilient rubber between the wheel support 
assembly and the vehicle frame, the transmis- 
sion of road noises to the chassis is appreci- 
ably damped. 
25 Further features of the invention will be 
apparent from the following detailed descrip- 
tion, with reference to the accompanying 
drawings, of how the invention can be carried 
into effect. 
30 In the drawings : — 

Figure 1 is a front elevation of one wheel 
and its mounting; 

Figure 2 is a plan of the same; 

Figure 3 is a vertical section along line 
35 A— A of Fig. 2; and 

Figure 4 is an enlarged section on line 
B — B of Fig. 3. 

In all figures, only one side of the front 
suspension is shown : the other side is sym- 
40 metrical about the vertical median plane of 
the vehicle. 

In Figures 1 and 2, the front wheel 10 of 
the vehicle is mounted on the stub axle 11 
which is integral with the upwardly directed 
45 arm 12 and downwardly directed arm 13 of 
the wheel carrier which is pivotally mounted 
about a substantially vertical axis X — X at 
the outer ends of upper and lower guide links 
14 and 15. Due to the fact that the stub axle 
50 11 is integral with the two arms 12 and 13 
and is pivotable about the axis X — X, the 
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usual steering knuckle pivot is dispensed with 
and a simpler attachment is obtained for the 
steering knuckle lever 16 (Fig. 2) of the steer- 
ing linkage 22, 23, by being secured in the 55 
drilled eye 17 of the short knuckle arm 13 
(Fig. 1). 

The lower link 15 is supported on a cross- 
frame member 18 which preferably consists 
of two hollow sheet-metal pressings 19 and 
20 welded together at their ends and forming 
a box girder of great strength and torsional 
stiffness, and which, after all the links and 
other parts have been secured to it, is incor- 
porated in the frame of the vehicle, as de- 
scribed hereinafter. Over its length, 'the box 
girder frame member 18 is made somewhat 
saddle-shaped thus forming a downwardly 
depressed central portion 21 (Fig. 1) which 
affords sufficient space for the crank-case of 70 
the engine and at the same time, supports the 
vertically pivoted lever 22 to which the track 
rod 23 is connected to form part of the steer- 
ing linkage. 

The ends of the member 18 are somewhat 
flatter but of greater width than the depressed 
central portion 21, and each end has an open- 
ing 24 (Fig. 4) formed by the turned-down 
edge 25 of a trough 26 formed in the lower 
sheet-metal pressing 20 of the box girder. 
The trough 26 may be formed separately and 
welded to the frame member 18. The circu- 
lar channel 27 formed by the trough 26 and 
its edge 25 serves as an abutment for the 
upper end of an unguided helical spring 28 85 
(Fig. 3). Welded on to the upper sheet-metal 
pressing 19 of the frame member 18 is a hat- 
shaped attachment piece 29 which seals off 
the opening 24 in upwards direction and has 
an oval cross-section, tapering towards the 90 
top. 

The lower guide link 15 is pivotally 
secured to the frame member 18 about an 
axis Y — Y (Fig. 2), and carries at its outer 
end a bearing 39 for the lower wheel carry- 
ing arm 13. The intermediate portion of the 
link 15 is shaped into a flat trough 40 to act 
as an abutment for the bottom end of the 
helical spring 28 whose upper end is located 
in the channel 27 of the transverse frame 
member 18, as above described. 

Located inside the helical spring 28 is a 
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telescopic shock-absorber 41 (Fig. 3), secured 
at its top end to the hat-shaped attachment 
piece 29 and at its bottom end to the trough 
40 of the lower guide link 15. The shock- 
J absorber casing has at each end a threaded 
bolt, 42 and 43 respectively, which are 
adapted to pass through holes in the parts 29 
and 40 respectively, to which they are 
attached with the interpositon of upper and 

10 lower rubber cushions 44, 45 arranged be- 
tween holding plates 46 and 47. The bottom 
attachment of the shock absorber 41 incor- 
porates an additional fixing plate 48 between 
the two rubber cushions, which closes the 

15 opening 49 in the trough 40 of the guide 
member 15 and is secured by means of screws 
- (not shown) to the bottom of the trough 40. 
In this way, the shock-absorber 41 can be 
dismantled from below through the opening 

20 49 after releasing the plate 48 and the upper 
fixing nut on the bolt 42. 

The lower guide link 15 carries a rubber 
buffer 50 which limits the upward movement 
of the wheel by its contact with the outer end 

25 of member 18. A smaller rubber buffer 52 
on the upper guide link 14 similarly limits 
the downward movement of the wheel. 

Adjacent an opening 30 (Figs. 3 and 4) in 
the longitudinal side member 31 of the vehicle 

30 frame two annular rubber cushions 32 and 33 
are interposed, such that the lower cushion 
32 lies between a shoulder 34 in the longi- 
tudinal side member 31, and the upper sur- 
face of the cross-member 1 8, whilst the upper 

35 cushion 33 is situated between the upper edge 
of the opening 30 and a top pressure plate 35 
resting on the attachment piece 29. In order 
that the cross-frame member 18 may also be 
resiliently mounted against lateral move- 

40 ments inside the opening 30, the rubber 
cushions 32 and 33 have upwardly and down- 
wardly directed flanges 32 1 and 33 1 respec- 
tively,' which project into the opening 30 be- 
tween the attachment piece 29 and the side 

45 member 31. The rubber cushions 32 and 33 
are preferably made of very soft rubber so 
that they have resilience and damping char- 
acteristics which transpose the natural vibra- 
tions of the system into the region below the 

50 audible range. Between the rubber cushions 
32 and 33— which in the drawings are shown 
in the unloaded condition — and their sup- 
ports 34 and 35, there are cavities 36 and 37 : 
and if the rubber cushions 32 and 33 are 

55 more intensely loaded, the rubber fills these 
cavities 36 and 37 completely, as far as the 
dotted lines indicated in Figure 4. With such 
a loading, the softness of the rubber cushions 
32 and 33 is considerably reduced, so that 

60 they form practically a solid and unyielding 
layer between the member 18 and the side 
member 31. 
The complete front assembly comprising 



the cross-frame member 18, the wheel guide 
links 14 and 15 and the stub axles 11, as well 65 
as the helical springs and the shock-absorbers 
41, are assembled with the longitudinal side 
members 31 of the frame, by the hat-shaped 
attachment pieces 29 being passed upwardly 
through the openings 30 in the side members 70 
31, but with the inner ends of the upper links 
14 not yet attached to the pieces 29. 

The bottom rubber cushions 32 are already 
mounted on the attachment pieces 29 before 
the member 18 is brought into position: 75 
whilst the upper rubber cushions 33 and the 
pressure plates 35 are mounted after the 
girder 18 is positioned and the pieces lifted 
through the openings 30. For the final 
assembly it is only then necessary for the 80 
yoke 55, which is rotatably attached to the 
inner end of the upper guide link 14, to be 
secured by means of two screw bolts 56, 57 
to the attachment piece 29 of the member 
18. The screwed pins 58, 59 on the yoke 55 85 
form the pivots for the forked inner end of 
the upper guide link 14. The bolts 56, 57 
engage in threaded members 60, 61 which are 
mounted in the interior of the attachment 
piece 29, for example by means of projection 90 
welding. The final securing of the separately 
assembled front suspension system is thus 
effected simnly bv means of the bolts 56 and 
57. 

/What we claim is : — 95 

1. Front suspension system for motor 
vehicles in which the wheels together with 
upper and lower transverse guide links as 
well as the springs and shock-absorbers 
arranged inside same, are mounted on a 100 
cross-frame member which is connected to 
two side members of the frame, by means of 
upwardly extending hat-shaped attachment 
pieces which protrude through openings in 

the side members. 105 

2. Suspension system according to Claim 
i, in which the cross-frame member consists 
of upper and lower sheet metal pressings con- 
nected at their edges to form a hollow box 
girder having a downwardly deflected central 1 10 
portion. 

3. Suspension system according to Claims 
1 and 2 in which the attachment pieces are 
mounted on the cross-frame member adja- 
cent its ends and taper upwardly. 115 

4. Suspension system according to any of 
Claims 1 to 3 in which the outer ends of the 
cross-frame member have inverted circular 
troughs which form the abutments for the 

top ends of helical springs. 120 

5. Suspension system according to any of 
Claims 1 to 4 in which the attachment pieces 
on the cross-frame member are connected to 
side frame members with the interposition cf 
circular rubber cushions located in the open- 125 
ings in the latter. 
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6. Suspension system according to Claim 
5 in which the rubber cushions, protrude, by 
means of upwardly and downwardly directed 
flanges respectively into the openings be- 

5 tween the attachment pieces and the side 
frame members. . 

7. Suspension system according to Claim 
5 or 6 in which cavities are formed between 
the rubber cushions and their supporting 

10 faces, said cavities being filled up by the 
rubber when the normal static and dynamic 
resilience of the rubber is exceeded, so that 
the rubber thereafter assumes a sharply pro- 
gressive rate of cushioning. 

15 8. Suspension system according to any of 



Claims 1 to 7 in which the inner end of each 
upper guide link is pivotally mounted on a 
yoke which, is adapted to be secured to the 
attachment piece after the insertion of the 
attachment piece into the side frame mem- 20 
ber, by means of screws which effect the con- 
nection between the cross-frame member and 
the side members. 

9. Front suspension system for motor 
vehicles constructed and arranged and 25 
adapted to be assembled substantially as 
hereinbefore particularly described and as 
shown in the accompanying drawings. 
E. WILLIAMSON, 
Chartered Patent Agent 
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